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EXECUTIVE SUMMARY

This Validation Summary Report (VSR) summarizes the results and
conclusions of validation testing performed on the AlsyCOMP 003, V3.1
using Version 1.3 of the Ada* Compiler Validation Capability (ACVC).
The  ?tsyCOMP 003 is hosted on an IBM PC AT ucrating under [BM DOS

et Lasting wes perfoersei L June 1987 khrougih 4o june 1957 a0 Alsys
Tnc. falthaa MA 02154 unin. the direction of the National Cowputing
Tay, - »VF), according i« ada Validation Organization (AVO) policies
. - we2dures. The AVE lentified 22106 of the 2393 tests in acve
T 1.8 to pe prucessed during on-site Lesting of the compiler.
i 7 tosts withdrawn at the rime of validation testing, as well as
' “70 axz2ouianle tests that wake nse of  ¥ioating-point  precision
-iing that appott ol by tha implement :Lion wer not processci.
Alower the 2210 tesis were processed, resulls for Class A, C, D, ui E
“w23ts were examined for orrect execution. Compilation listings for
Class B tests were analyzed foir correct diagno=is of syntax and
semantic errors. Compilation and tink results of Class T. tests were
analyzed for correct detection of errors. There were 26 of the

proceussed tests determined to be inapplicable; The cemaining 2184
tests were passed.

Bt “11trs of validation are summarized in the following table:
it L CHAPTER TOTAL

2 3 4 5 6 7 8 9 10 11 12 14

>ad 102 252 334 243 151 97 136 261 129 32 218 218 2184
F11led 0 0 0 0 0 0 0 0 0 0 0 0 0
[rapplicable 14 72 86 4 0 0 3 1 1 0 0 15 196
Withdrawr 0 5 5 0 0 1 1 2 1 0 1 0 19
‘OTAT, 116 330 425 247 161 98 140 264 134 32 219 233 2399

The AVF concludes that these results demonstrate acceptable conformity
to ANSI/MIL-STD-1815A Ada.

*Ada is a registered trademark of th~ United States Government
{Ada Joint Program Office).
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B INTRODUC T TON

[ Yy
b Y}TLL; “alidation Summary Report H¥SRYy describes the extent to which a
h -7 "apew..ic Ada compiler conforms to the Ada Standard. This report
’ explaius all technical terms used wiithin it and thoroughly reports the
results of testing this compiler using the Ada Compiler Validation

! Capability (ACVC). An Ada compiler must be implemented according to ]
W the Ada Standard and any implementation-dependent features must ]
? conform to the requirements of the Ada Standard. The Ada Standard
W aust be implemented in its entirety, and nothing can be implemented
W *hat is not in the Standard.
1 Lo cnough ‘all valldated Ada compilers conform to the Ada Standard, :
x 1o wunit be understood that some differences do exist betwveen )
' impl-2uwentations. ‘The Ada Standard permits some implementation
a‘ dependancies--for example, the maximum length of identifiers or the
3 aaximus values of integer types. Other differences between compilers
result rom characteristics of particular operating systems, hardware,
ﬁ or imnlementation strategies. All of the dependencies demonstrated '
$ dur i« ihe process of testing this compiler are given in this report. 2
X ——— e N \
& The information in this report is derived from the test results ;
W produced during validation testing. The validation process includes
sn'mitting a suite of standardized tests, the ACVC, as inputs to an
Y Ada compiler and evaluating the results. The purpose of validating is
% to ensure conformity of the compiler to the Ada Standard by testing
3 that the compiler properly implements legal language constructs and
Vi that it identifies and rejects 1illegal language constructs. The

testing also identifies behaviour that is implementation dependent but

permitted by the Ada Standard. Six classes of tests are used. These
N - tests are designed to perform checks at compile time, at link time,
") and during execution.

o ! o O W | 5% O W e, a0 AN 2" 2% 2% s Y W o Wy T W W Y
q'!‘!'- l.\'l.- I.a‘l.x‘l‘. D..'l'. I's‘l'y .l.n .l l“, o A%y n.‘.c "L.‘O » 4% sA .l-, v '( tn B l. { ! .l. .3 . 2 ‘ - "‘ \ .,u
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‘i INTRODUCTION
N !
{ i.1 PURPOSE OF THIS VALIDATION SUMMARY REPORT
C. 5
" This VSR documents the results of the validation testing performed on :
an Ada compiler. Testing was carried out for the following purposes:
] g
E}
0 7o attempt to identify any language constructs supported by the \
ﬂ —ompiler that do not conform to the Ada Standard X
& (
0 Jo o attempt Lo identifv 10y unsupported tanguage  ronsicoucts '
. ~enirved by the Ada Standand, ’
; ‘v determine that the iwpleientarion~dependent Lohaviour is )
3 a1 lowed by the Ada Standard <
% sy ., af this cowpiler vas conuccted by MO aundot the dircotior  of H
o2 aezording to policies vl procedures astiablisbed bty the  Ada
Q vl b oo Ownyanisation  (AVO) . on-site testing was «oonducted  from '
Y 1 Tors v:87 through 4 June 1987 ac Alsys Inc, Waltham MA 02154.
ﬁ 4
o :
! 1.2 Usi OF THIS VALIDATION SUMMARY REPORT »
B
h Censistent with the national laws of the originating country, the AVO {
i may make full and free public disclosure of this report. In the .
K, mited States, this is provided in accordance with the "Freedom of )
O nforpat lon Ack" (5 U.S.C. 552). The results of this validatien
“only oni/ to the computaers, operating systems, and compiler versions ;
? identifi-1 9n this report.
[y
i 'hz oo, o.sations cepresented on the signature page of this report do s
A r ol vepr--=ant or warrant that all statements set forth in this report X
G wr2 we akte and complete, or that the subject compiler has no "
. nonconia-wities to the Ada Standard other than those presented.
. Copies ¢ this report are available to the public from: \
' A
, Ada Information Clearinghouse ,
P Ada Joint Program Office ‘
) OUSDRE g
The Pentagon, Rm 3D-139 (Fern Street) ]
" Washington DC 20301-3081 0,
\ «
1
ﬁ or from:
4
N . . o !
W Ada Validation Facility
The National Computing Centre Ltd
3'. Oxford Road
X Manchester
K M1 7ED N
3 United Kingdom g
1
W 1-2
B
a‘ {
] \
W g
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Questions regarding this report or the validation test results should
be directed to the AVF listed above or to:

e e

Ada Validation Organization
Institute for Defense Analyses
1801 North Beauregard
Alexandria VA 22311

-~

-

;-

i im
> e
P e T e e &

] -~ FRRENCES
ot
N
o . Reference Manual for the Ada Proygramming Language, )
%: ANST/MIi.~-STD-1815A, FER 1983.
1
g
2. :i\ Validation Organiecation: Policies and Procedurss, MIIYRE
K reenoration, JUN 1932, PB 83-110501.
¥
o
Y . . . ‘s .
‘ 3. Ada Compiler Validation <apability Implementer's Gulde,
h SofTech, Inc., Bifu 1984.

-

1.+ DEFINILTION OF TERMS

e~

i The Ada Compiler validation Capability. A set of programs
S that evaluates the conformity of a compiler to the Ada )
K language specification, ANSI/MIL-SID -1815A. }
» s
4 Aq: beiotard ANSI/MIL-STD-1815A, Februiary 1983, 1
". ‘
' Ap: o e The agency requesting validation.
B U
] ]
' AVF The N::tional Computing Centre Ltd. In the context of
‘o this report, the AVF 1is responsible for conducting A
h compiler validations according to established policies \
A and procedures.
' AVQ The Ada vValidation Organization. In the context of this .
B report, the AVO is responsible for setting procedures for ’
y compiler validations. )
HE )
4 Conpiler A processor for the Ada language. In the context of this
3 report, a compiler is any language processor, including
%'. cross-compilers, translators, and interpreters. !
) .
[ Failed test A test for which the compiler generates a result that '
ﬂ demonstrates nonconformity to the Ada Standard. ’
J ¢
Lt -
i 1-3
M
W
ll
‘l
-3
sl
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INTRODUCTION
Host The computer on which the compiler resides.
Inapplicable A test that uses features of the language that a compiler

test is not required to support or may legitimately support in
a way other than the one uxpected by the test.

s,
T -

Passed test A test for which a compiler generates the expected
3 result.

. e The cowunter for which a compil’ »v e werates code.

h _ . I

A NER A progean that checks a compiler's conforwmiiy regarding a ]

g peg P Y J

; particilar feature or features to¢ the Ada Standard. Tn

A the context of this report, ithe term ‘4 :ed to designate

b a single iast, which may 0w ist e or more Jdiles.

ﬁi s A tesc found to  ow incorrect and not  used Lo ohienk

ol conformity to Lest the ada  langua.gye specijiication. A

N test may be incorrect because it has an invalid test

K] objectiv:, fails te meet its test objective, or contains

o illegal or erroneous use of the language.

i

LN .

; L. ACVC TEST CLASSES ;

» ;

) . . . . .

N T somiirs Lo the Ada Standard is measured using the ACVC, The ACVC !

pIETIES N hoth legal and illegal Ada programs structured into six test

f lags.:. A, B, €, D, E, and L. The first letter of a test name

% ident.’ 7 l.3 the class Lo which it k:longs. Class A, ¢, D, and E tests ¢

?- are ovwucutable, and special program units are used to report their !

X results during execution. Class B tests are expected to produce X

by mpilati~a errors. Mlass L tests are expected to produce link errors. )

ﬁ ‘lass A tests check that ley.l Ada programs can be successfully

™ compiled and executed. However, no checks are performed during

ﬁ. execution tn see if the test objective has been met. For example, a .

¢ Class A test checks that reserved words of another 1language (other \

\ than thuese already reserved in the Ada language) are not treated as
reseryv 't words by an Ada compiler. A Class A test is passed if no

0 errors .re detected at compile time and the program executes to

w produce a PASSFD wessage.

D)

i ‘ . .

b Class B tests check that a compiler detects 1llegal language usage.

'ty Class B tests are not executable. Each test in this class is compiled ]
and the resulting compilation listing is examined to verify that every

KN - syntax or semantic error in the test is detected. A Class B test is

e» passed if every illegal construct that it contains is detected by the

ﬁ compiler.

X

) 1-4

;

s

;‘:
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INTRODUCTION

Class C tests check that legal Ada programs can be correctly compiled
and executed. Each Class C test is self-checking and produces a
PASSED, FAILED, or NOT APPLICABLE message indicating the result when
it is executed.

Ciass  w  tests check the compiiation and execution capabilities of a

crmpiier. Since there are no requirements placed on a compiler by the
LS B Stanlard for some parameters--for example, the umber of
1 cifiart craditted in oa compilat! 0 oor the nuse:r of its in a

VP o0 cowpiller may rafis e te o ile a Clacs D otest ang bl he

copliamico g compiter The: »Fove, i - Tlass D test fails . womvile
vrcause ha capaciiy  of  the compilerv is exceed~d, the test is
¥aaniTi o] as inapplicable., 7 a Claws D test coapiles succeuastnlly,
L i uarfechecking and prodsoas a PASSHED or FATLED message  duaring

. s, A test is se!f-check iy and produces & NOT APPIICABLE,
PATGKD,  Or FALLED messade whed it is compiled and =xecuted. dowever,
“ha 2da Standard permifs an implementation to reject programs
cuntaiaing some features addressed by Class E tests during
waptliation., Therafovre, a Class E test is passed by a compiler if it

‘s comptled successfullr and executes to produce a PASSED mrssage, oOr
‘f it is reiected by the compiler for an allowable reason.

Class |[. tests check that incomplete or illegal Ada programs involving
multiple, separately compiled units are detected and not allowed to

weonte. Class L tests are compiled separately and =axecution is
“toaagioot, A Class U test passes if it is rejected at link time-~that

"3, an  iltemplt to execute the main program must generate an error
acssage uvaefore any declarations in the main program or any units
refacenced by the main program are =~laborated.

Two 1lilwig, anits, the package REPORT and the procedure CHECK FILE,
support. the self-checking features of the executable tests. The
nackage REPORT provides the mechanism by which executable tests report
»>»>SED, FAILED, or NOT APPLICABLE cesults. It also provides a set of
identity functions used to defeat some compiler optimization
1/.owed by the Ada Standard that would circumvent a test objective.
(he procedure CHECK FILE is used to check the contents of text files
Jvitten by some of the Class ¢ tests for chapter 14 of the Aada
>tandard. The operation of these units is checked by a set of
executable tests. These tests produce messages that are examined to
verify that the units are operating correctly. If these units are not
operating correctly, then the validation is not attempted.

0N O R O o o Do o e e D D D T O D O O Lo O D] S S



Y SN AR U TR VR L7 L LA L U A USCUST U DR U U T AL TG R IO & R A Y T e e N T U T TR DU T T AT

INTRODUCTION

The text of the tests in the ACVC follow conventions that are intended
to ensure that the tests are reasonably portable without modification.
For example, the tests make use of only the basic set of 55
characters, contain lines with A maximum length of 72 characters, use
small numeric values, and place fcatures that may not be supported by
all implementations in separate tests. However, some tests contain
values that require the test to be customized according to
- 'emectatic 1 -specific values--for sxample, an illegal file name. A
' ¢ he values used for thia val’dabtion are ' rted iv Appendi o O,

L. annst ocotrect ly weotoss gach oL Che Sow o3 1 Ghie suice nd
Aaonr iy e confoimity e the Ada Standacd eiihec meeting the pasc
Y riterio yviven for the taest or ¢y showing that the test is
N naor L le o the iauplementation. Any test that was determined to
"t PR A Yilegod  languaga  ooamcnact or an erronous laaguesye
YRR is withdrawn foom +1ay AZVS arnd,  thereiore, is not used in

s DL compiler. The t=3ts withdcayn at the tiwe of validation arce .

<o aa Appendix D. :

-
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CHAPTER 2

CONFIGURATION TNFORMATION

o URATION Th. VRD
andidate compilatica systom Sor Fi5 valiuation was tes ed nunder
sl owing o onfiguration:
»r: AlsyCOMP 061w+ |

csrsion: L.8
‘ot ieation Expivation Date:

Conputac:

Machine : IBM PC AT

Operating Systei: IBM DOS
2,20

Memory Size: Machine 1
512K, 4 MB extended memory,
90 MB hard disk.
Machine 2 :
640K, 8 MB extended memory
(4 MB software configurable),
120 MB hard disk

Tacryet Computer:

Same as host

Communications Network: Not applicable

PV R I

1]
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g CONFIGURATION INFORMATION

" 2.2 IMPLEMENTATION CHARACTERISTICS

K One of the purposes of validating compilers is to determine the
behaviour of a compiler in those areas of the Ada Standard that permit

) implementations to differ. Class D and E tests specifically check for
W sucn implementation differences. However, tests in other classes also
i characterize an implementation. This compiler is characterized by the
N “»1lowirg interpreiations of th~ Ada Standard:
k)
Tapac s,
‘
K Jhe conpiler correctly processes compilativns oontaining  loop
h statements nested to 17 levels, nlock stoataments nested to 65
Q cevels, and recursive procedurss separatcel compiled as
~ subunits nested to 17 lavels, [ corrvectly grocesses A
compilation containing 723 varviables in the sare declacaive
W oart. (See tenis D55AN3A, .1 (B tests), D36001B, DE40DSE..G (3
{ Zosts), and D29002K.)
R
& Iniversali integer calculations,
¢
N
An implementation 1is allowed to «gceject universal integer
S ~alculations having values that exceed SYSTEM.MAX INY. This
N implementation does not reject such calculations and processes
: them correctly. (See tests D4A0O0O2A, D4A002B, D4AO04A, and
K DAAO04B. )
*
sradefined types.
K This implementation sipports the additional predefined types
N SHOR™_ INTFGER, LONG INTEGER and LONG_ FLOAT, in the package
s STANDARD. (See tests B36001C and B86001D.)
) Based literals.
)
B/ An iuplementation is allowed to reject a based literal with a
B value exceeding SYSTEM.MAX INT during compilation, or it may
% raise NUMERIC_ERROR or CONSTRAINT ERROR during execution.
X This implementation tvaises NUMERPIC ERROR during execution.
(See test E24101A.)
o
¢
'
-
LS
13
o
o
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)
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CONFIGURATION INFORMATION
Array Types.

An implementation is allowed to raise NUMERIC ERROR or
CONSTRAINT ERROR for an array having a 'LENGTH that exceeds
STANDARD. INTEGER'TAST and/ o~ SYSTEM.MAX INT.

A packed BOOLEAN array Maving a 'LENGTH exceeding TNTEGER'LAST
raises no excontion when the array type is l«eclaced or when
Fhe array cojecte arae 10 "Taced or 3l icted. (Sen Fast C54103VY.)

3 Sl Peomdiseenslon st BOOTHEAN  array w~1th more iuan
L BGET As)Y  components ralses CONSTRAINT ERROR when the
length +f a dimens'ya is caleulated and excec!s TNTEGER'JAST.

fSea tesi €52104Y.:

A null arvay wile 0e diwension of  levath yreate,s fhan
INTEGER'LAS I may raise  WUMFRIC _LRROC™  or CONSTRAINT KERROR
2ither when declared ot assigned. Alternatively, an
implementation may accept the declaratiovn. However, lengths
must match in array slice assignments. fhis implementation

does not raise NUMERIC ERROR when the array type is declared.
(Sr~ test E52103Y.)

In assigning one-dimensional array Ltypes, the expression
appears to be evaluated in its entirety before
CONSTRATINT ERROR is raised when checking whether the
expression's subtype is compatible witth the target's subtvype.
fn assigninyg ! wo-dimensional array types, the expression does
Qot appear to be evaluated in its entirety before
ZONSTRALINT EKROR is raised when checking whether the
expression's subtype is compatible with the target's subtype.
(See test C52013A.)

Discriminated types.

“uring compilation, an implementation is allowed to either
Aaccept or reject an incomplete type with discriminants that is
nsed in an access type definition with a compatible
discriminant constraint. This implementation accepts such
snbtype indications. (See test E38104A.)

In assigning record types with discriminants, the expression
apprars to be evaluated in its entirety before
CONSTRAINT ERROR is raised when checking whether the
expression's subtype is compatible with the target's subtype.
(See test C52013A.)
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? CONFIGURATION INFORMATION
¢ .  Aggregates.

In the evaluation of a nulti-dimensional aggregate, all
y choices appear to be evaluated before checking against the
. index type. (See tests C432C7A and C43207B.)

. Ir the evaluation of an aggreyate containing subaggreqgates,
“a al: choices are not evaluated bhefore being rchecked for

4 . .

! “optical hounds.  See test B4 R))

\J

? ~b o choices ave 2valuated refore CNUTRAINT BRRUR 1s  raised
{ 1. a bound in a nonnull range of a nonnull aggregate does ot
ol beiowy ko an index subtype. (3ec test E43211B.)

FTunciions

» An imglementation may ai’ow tae declaration of a parameteriess
funciion and ai enumeraititon literal having the same profile in
the same i.mediate scope, or it may roiect the function
declaration. If it accepts the function declarations, the use
of the enumeration literai's identifier denotes the function.

-
o

S
- -
v

- This implementation rejects the declarations. (See test
% E66001D.)

)

é . Representation clauses.

¥

5

i ‘i‘'h2 Ada Standard dces not <2quire an implementation to support
" rapresentation clavses, TE A representation clsuse is not
i supported, then the implementation must reject it. While the
ﬁ operation of representation clauses is not checked by Version
! 1.8 of the AcVC, they are used in testing other language
; features. This implementation accepts 'SIZE for tasks, and
! 'SMALL clauses; it rejects 'STORAGE_SIZE for tasks, and for
; collections. Enumeration representation clauses, including
P those that specify noncontiguous values, appear to be
5 supported. (See tests C55B16A, C87B62A, C87B62B, C87B62C, and
" BC1002A.)

& Pragmas.

ﬂ th2 pragma INLINE is supported for procedures and functions.
a !Sae tests CA3004E and CA3004F.)

0:’

ﬁ s . Input/oOutput.

% The package SEQUENTIAL IO can be instantiated with
S - unconstrained array types and record types with discriminants.
* The package DIRECT_IO can be instantiated with unconstrained
N array types and record types with discriminants without
w defaults. (See tests AE2101C, AE2101H, CE2201D, CE2201E, and
s CE2401D.)
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CONFIGUPATION INFORMATION

An existing text file can be opened in OUT_FILE mode, can be
created in OUT FILE mode, and cannot be created in IN_FILE
mode. (See test EE3102C.)

fr More than one internal file can be associated with each
N external file for text I/0 for reading only. (See tests
I CE3111A.E (5 tests).)

O More than o internal file mar he asszoclated with 1ch
B sxternal file 7 r sequential T/0 {o: ~~ading only. See bosts
N v C07ALVF (v ests) )

1 More than one interna! “ile can be associated with each
3 external file for direct I/0 for reading only. ‘Gee tests
b ME2T0T7A, .F (5 tasts).)

o an  exiternal file associated with mor.: thaun one internal file
o annot be deleted. (See test CR2110B.)

h Temporary sSequential and <djrect files are given a name.
o, Temporary files given names are not deleted when they are
closed. (Sece tests CE2108A and CE2108C.)

?. . Cenerics.

w. Generic subprogram declarations and bodies can be compiled in
W separate compilations. (See test CA2009F.)

Generic package declarations and bodies can be compiled in
.ﬂ separate compilations. (See taests CA2009C and BC3205D.)
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; TEST INFORMATION !
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' (.U o RESULTS )

4 )

.3 of i'te ACVC countaii: 23392 tests, Ahen validarion testine

D ats OMP 003 was performed, 17 tests had been withdrawn. The

P Jewrintg 2380 tests were poit:ntially applicable to this  validation.

o The Vi determined that 196 tests were inapvlicable to this i

N impiawsntation, and that the 2184 applicaole tests were passed by the A

» tmplomoctation,

f Tne Avi concludes that the testing results demonstrate acceptable

g conforn'ty to the Ada Standard. "

. ¢

" '

K -+ “UMMARY OF TEST RESUTTS BY CLASS

X ]

b RESTILT TEST CLASS TOTAL ;

3 U

B A B o D [ L A

ty 4

) Pasme d 69 865 1178 13 13 46 2184

K)

o Failed 0 0 0 0 0 0 0

i »

! Tnapplicable 0 2 190 4 0 0 196 )

¢ u
W nddrawn 0 7 12 0 0 0 19

)

¥ A

g TOVAL 69 874 1380 17 13 46 2399 \
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RESULT

102 25

luapplicable 14 72

Withlrawn 0

A, tlée 330

WLTHDRAWN TESTS

3.3 SUMMARY OF TEST RESULTS BY CHAPTER

86 4 0
5 0 0
425 247 L&)

TEST INFORMATION

CHAPTER
7 8 9 10 11 12 14 ‘TOTAL
97 136 261 129 32 218 218 2184
Q 0 0 0 v ¢ 0 0
0] 3 1 1 0 > 15 196
1 1 2 4 0 1 0 19
98 140 264 134 32 219 233 2399

The following 19 tests were2 withdrawn from ACVC Version 1.8 at the
time of this validation:

232114A C41404A B74101B
/ 333203C B45116A C87B50A
} T i8A C48008A C92005A
(:3:7 +04A B4900GAA C940ACA
BZ U in1A B4Ao1lo0cC CA3005A..D (4 tests)
BC3204C
. See Appendix D for the reason that each of these tests was
! withdrawn.
: 3.5 1NAPPLICABIE TLESTS
K Some tests do not apply to all compilers because they make use of
feat..res that a compiler is not required by the Ada Standard to
staonrt, Others may <depend on the result of another test that is
( 2.tner inapplicable or withdrawn. For this validation attempt, 196

tests were inapplicable

- . C34001F and C35702A
p compiler.

. D55A03E..H (4

:.\. 4, "\.“,"L"nl‘l’.‘l l’r‘l'- I’lol .. ! . f Y,

tests)

for the reasons indicated:

use SHORT_ FLOAT which is not supported by this

by " l.‘l. bc.l ‘ () ‘l \

because
compilations containing loop statements nested to 17 levels.

the compiler

‘ \X av.!‘.. AL '-t - -( -

only

processes
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TEST INFORMATION

B85001D requires a predefined numeric type other than those
defined by the Ada language in package STANDARD. There is no such
type for this implementation.

C86001F redefines packaye SYSTEM, but TkEXi IO is made obsolete by
this new definition in this implementation and the test cannot be
executed since the package REPORT is dependent on the parkage
TEXT TO.

L£87ge s nses the '"SIORAGE S:4F 2luse o sp2cify the collection
sizwe Jor an access type whi .. i3 act siported by this compiler.
The 'STORAGE SIZE clause is rejectald during compilation,

11500458 chaecks iwplementations for which the smallest and  largest
raitve,  in type DUMATION are difforent from the smallest and
a. ot values in WRATION's hame hyne. This is not the case for
“ivis iuiplementation,

BA:O0LE requires that duplicate names of subunits with a <common
ancestor be detected at compilation time. This cowmpiler correctly
Jdetnects the error at 1link time and the AVO rules that such
behaviour is arceptable.

\22107B..E (4 tests), CE2110B, CE2111D, CE2111H, CE3111B..E (4
tests), CE3114B, and CE3115A are inapplicable because multiple
internal files cannot he associated with the same external file
thzn one file is open for writing. The proper exception is raised
e wultiple access is attenpted.

~2-u2) because mode IN FILE is not supported for SEQUENTIAL_IO.
CE2102[ because mode IN_FILE is not suppoited for DIRECT_IO.

The following 170 tests make use of floating-point precision that
exceeds the maximum of 15 supported by the implementation:

C241131L..Y {14 tests)
C35705L..Y (14 tests)
C35706L..Y (14 tests)
C35707L..Y (14 tests)
C35708L..Y (14 tests)
C35802L..Y (14 tests)
C45241L..Y (14 tests)
C45321L..Y (14 tests)
C45421L..Y (14 tests)
C45424L..Y (14 tests)
C45521L..2 (15 tests)
C45621L..2 (15 tests)

RAb
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TEST INFORMATION

3.6 SPLIT TESTS

If one or more errors do not appear to have been detected in a Class B
I -3t because of compiler error recovery, then the test is split into a (
X se'. of smaller tests that contain the undetected errors. These splits }
N are then compiled and examined. The splitting process continues until
‘I all errors are detected by the compiler or until there is exactly one .
N error per =plit. Any Class A, Class ¢, ~r Class E test that cannot be i

~avpiiet and exewubc ! because oF (bs siza is -elit into a  set af !
Y.y ihsel: “bat can be rroces ed

-

et s e required for 14 Class 3 tests. J

-
-

R L

52 6005A 333001A B37004A

34:201D B45102A 261U12A '
810018 B62001( 874401F

87+ 101R B910C44A 8950694 !
B95N69B BC3205

T ot o

3.7 APDITIONAL TESTING INFORMATION

3.7.1 Prevalidation

I K R

Prior to wvalidation, a set of test results for ACVC Version 1.8

A ] -y

prodice:! by AlsyCOMP 003 was subnibttad to the AVF by the applicant for !
ceviaw. Analysis of these results demonitrated that the compiler
3 successinliy passed all applicable tests, and the compiler exhibited _
Y the expectod behaviour on all inapplicable tests. s

3.7.2 Test dethod

- e A

‘ Testing oi AlsyCOMP_003 using ACVC version 1.8 was conducted on-site
' by a validation team from the AVF. The configuration consisted of two
X IBM PC ATs operating under IBM DOS 3.20 which were both host and
target.

W A a.ynetic tape containing all tests was taken on site by the
validation <eam for processing. The magnetic tape contained tests
ivat mak: uase of implementation-specific values were customized >
before reing written to the magnetic tape. Tests requiring splits ‘
during the prevalidation testing were not included in their split form 5
on the magnetic tape. '

o P e W

The contents of the maynetic tape were loaded first onto a VAX 750
computer, where the required splits were performed. The processed ;
source files were then transferred to the host computer via an .
Ethernet connection. Two IBM PC AT machines were used to process the
validation suite. Source files were transferred to the second IBM PC A
using floppy disks.

on @
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TEST INFORMATION

After the test files were loaded to disk, the full set of tests was
; compiled and 1linked on the IBM PC ATs and all executable tests were
! run. Results were printed from a VAX 750 connected to the host
computer via Ethernet.

-y “x

e

The compiler was tested using command scripts provided by Alsys 1Inc
ind reviewed by the validation teanm. The following options were in
7 Teet for testing:

AT

o o

Jption Frfect

CALLS - UNLINED his option allows insertion of code for
subprograms inline and must be set for the
pragma INLINE to be operative.

S

- .
o e o -

vt e compiled,  linked and executed {as ~ppiovriate) using a

singi.2 host computer and 4 single target compuler. Test output, |
compilaiion listings, and job logs were captured on magneltic tape and .
archived at AVF. The listings examined on-site by the validation team )
were also archived. ;

-

-
-

~ -l -

-

3.7.3 7YEST SITE <

a e

The validation team arrived at Alsys Inc, Waltham MA 02154 on 1 June
1987 and departed after testing was completed on 4 June 1987,
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APPENDIX A

N COMPLIANCE STATEMENT

Alsys ne has scbmitted the tollowing
i compliance statement councerning the
o AlsyCOMP_003.
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¢ COMPLIANCE STATEMENT

-~
-
- e

¢y Compliance Statement
4 Tl €t v cration:
- oner: AlsyCOMF 903, “aizion 3
K e Buite Ada* Compiler Vabdatinoe apavuiuyv, Yecoon 18 . ¢
W i Computer
Machine: TRM PC AT
1 Operating Systein inM DOS 3 2
& W a2t Computer. Same 25 host

-amunications Network: Not applicable

X At " asmade uo deliberate extensions to the Ada Janguage standard.
i o arees to the public disclosure of this report,
4 .3 o svees to comply with the Ada i 'emark policy, as defincd »y the Ada Joint Progm Office.

Q_L \Q &L A Cvate Jone 138/ ‘

el Alsys Ing
N &rra Avar-an
Vice P.> i'ent of Engineering

L

*Adna iv -egistered trademark of the United States Government
" (Ada Joint Program Office)
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K APPENDIX B

(=

APPENDIX F OF THE Ada STANDARD

0 PR only 21 iowed impleaentat o depend:ncies correspond o
% implcmentation-dependent pragmas, to certain machine-denandent
k ~onvantions  1s  mentioned in chapter 13 of MIT,~-STD-1815A, Aand ‘%o
iy et rin 31 >wed restuvictions on representation classes. “he
R Luplementation-dependent characteristics of the AlLyCOMP 003, V3.1 are
escrihed  in the following sections which discnss bopincs one  Mhieough
! “oh x stated in Popendir F of the Ada Language e fecence Manual ¢
WNoig e L -sTD=1815A) . {Iuplemeri ation-specific vuciions  of the ;

by wackage STANDARD are also 1included in this appendix. | The
0 specification of the package STANDARD is also included in this N
X appendix. }

R Package STANDARD is

" typce TNTEGER is -32 768 .. 1> 767; 3
_ type SHORT INTEGER is range -128 .. 127;
» type LONG_INTEGFR is range -2 147 483 648 .. 2 147 483 647;

X type FLOAT is digits 6 range

-2#1.111 1111 1111 1111 1111 1111#K+127

& . 2#1.¢ll 1111 1111 1111 1111 1111#E+177,

, type LONG FLOAT is digits 15 range

h -2#1.1111 1111 1111 1111 21111 1111 1131 1111 1111 1111 1111
& 1111 1111#E10)3

?‘ .. 2#1.1111 1111 1111 1111 1111 1111 1111 1111 1111 1111 1111
< 1111 1111#E10?3

type DURATTION is delta 0.001 ranje -2 097 152.0 .. 2 097 151.999;

o end STANDARD;

\)
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APPEMDIX F

Imiplementation - Der:nident Characteristics

- iy appendix summarizes iLie anpiesieniatica -f2pendent characieristics of ihe Alsy: PC
<0 Ada Compiler. This appeadix s a requis.d nart of the Refere o Munual for the
‘da Programming Ionguoge (called the RM in this appendix).

he sections of this appendix 47 as follows:

1.

10.

11.

The form, allowed places, and effect of @very umpiementation-dependent
pragma.

The name and the type of every implenientation-dependent attribute.
‘The specification of the vackage SYSTEM.
The tlist of all restricsiuns Hn representation clauses.

The conventions used for any implementation-gencraied name deroting
implementation-dependent components.

The interpretation of expressions that appear in address clauses, including
those for interrupts.

Any restrictions on unchecked conversions.

Any implementation-dependent characteristics of the input-output packages.
Characteristics of numeric types.

Other implementation-dependent characteristics.

Compiler limitations.

The name Alsys Runtime Executive Programs or simply Runtime Executive refers to the
runtime library routines provided for all Ada programs. These routines implement the
Ada heap, exceptions, tasking control, and other utility functions.

General systems programming notes are given in another document, the Application De-
veloper's Guide (for example, parameter passing conventions needed for interface with
assembly routines).

Appendix F, Implementation-Dependent Characteristics yi
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g 1  Implementation-Dependent Pragmas A
5 t
) . . . . ¢
0 - ~ada programs can interface with subprograms written in Assembler and other languages ¢
" ‘hrough the use of the predefined pragma INTERFACE and the implementation-defined . )
B rragma INTERFACE_NAME. '
*,
o .~ {NTERFACE
)
\J
:t Cragma v [ERFACE specifies the nawe oi an .aecfacad subprogram and the name of ¢
" ihe pragracao oy language for which paramesi-: nassing ronaventie~s will be generated. {

Pooeen INTU T ACE takes th form specifiad ia the RM:
“ ‘
: pragma INTERFACU (auguag. name, sibprogrzn_name); N
Kb Y
M ;
;: where,
i s language name is ASSEMBLER or ADA.
\.'
.:‘ s subprogram_name is the name used within the Ada program to refer to the :
o interfaced subprogram. g
‘, -
)
&
i [he only two language names accepted by pragma INTERFACE are ASSEMBLER and

“122  The full implementatio. requirements for writing pragma INTERFACE subpro-
K nan. sre described in the A,.plicatics Developer's Guide. ]
i' ;
;:u [he la.iguage name used 1a the pragma INTERFACE does not have to have any re- )
Iy lationship to the language actually used to write the interfaced subnrogram, It is used f
: on'v ‘> tell ib. Compiler how to generate subprogram calls; that is, what kind of J
‘ Jaar .2r passing techniques to use. The programamer can interface Ada programs with .
- subree:tines written in any other (compiled) language by understanding the mechanisms "
b nsed for parameter passing by the Alsys PC AT Ada Compiler and the corresponding g
& mechanisms of the chosen external language. 4
:
: 1.2 INTERFACE_NAME ~
‘:“ Pragma INTERFACE__NAME associates the name of the interfaced subprogram with the ;
.:n external name of the interfaced subprogram. If pragma INTERFACE_NAME is not f
) used, then the two names are assumed to be identical. This pragma takes the form: '
i
- pragma INTERFACE_NAME (subprogram_name, string_literal),

where, ]
» s subprogram name is the name used within the Ada program to refer to the )
; interfaced subprogram. i
\;

» string_literal is the name by which the interfaced subprogram is referred to

" at link time. v
bl: 0
]
"
N ¢
9. \

2 Alsys PC AT Ada Compiler, Appendix F, Version 3.1

n

:"l . » . . . , ' - - - - v
R X O D N s e e e o W M e &, M MK ENA A A A AN A B AR CHGH O LY GGG



The pragma IN{ERFACE_NAME is used to identify routines in other languages that
are not named with legal Ada identifiers. Ada identifiers can only contain letters, dig-
its, or wmderscores, whereas the DOS Linker allows external names to contain other
chara® -5, for example, the dollar sign ($) or commercial at sign (@). These characters .
2 T ecified n the string literal ardumignt of the pragma INTERFACE_NAME.

the peag -+« INTERFACE _NAME is allsvod a che same places 41 an Ada program as
the pragn.s (N TERFACE., (Lo.: ‘un resirictions can be found in section 13.9 of the
XM.) liowever, the pragma "NTERFACE _NAME must alwzays owcur after the nragma
MPER? L OE declaration for the interfacad subprogram.

[he soing cieral > the pragma IN ERFACE_NAME is passed through unchanged (¢
the NOS :hject Vil (The DOS wois ssually ignore the case of external identifi-.s.
(L aever vecent versions of @ FILINKS86 and Microsoft Linkeis have options to ireas
external identifiers in a caase-sensitive wmanner.) The maximum length of the
string _literal is 40 characters. This limit is not noted by the Compiler, but is truncated
by the Binder to meet the Intel object module format standard. Certain DOS tools have
smaller limits. (For example, the IBM Macro Assembler limits external identifiers to 31
characters.)

The Ruwniime Executive contains several external identifiers. All such identifiers begin
with either the string "ApAa" or the string "apasa". Accordingly, names prefixed by "apaa"
or "anasa’ . hruld be avoided by the user.

fxample

vackage SAMPLE _DATA is

function SAMPLE_DEVICE (X: !NYTGER) return INTEGER;

function PROCESS_SAMPLE (X: INTEGER) return INTEGER;
private

pragma INTERFACE (ASSEMBLER, SAMPLE OEVICE);

pragma INTERFACE (ADA, PROCESS_SAMPLE);

pragma INTERFACE_NAME (SAMPLE_DEVICE, “DEVIOSGET_SAMPLE");
end SAMPLE_DATA;

1.3  Otiier Pragmas
Pragma PRIORITY is accepted with the range of priorities running from 1 to 10 (see the
definition of the predefined package SYSTEM in Section 3). Undefined priority (no

pragma PRIORITY) is treated as though it were less than any defined priority value.

In addition to pragma SUPPRESS, it is possible to suppress all checks in a given compi-
lation by the use of the Compiler option CHECKS.

B e

%
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N 2  Implementation-Dependent Attributes
&
M
K
T PIS ARRAY For a prefix P that denoiss any type or subtvpe, ihis at-
tribute yicids the vaive "RUE i P in an airay typs ¢ an
- array subtyvpe; . hacwise, 1 vislds the vole FALSE.
# .
‘& !
B 3  Specification ! the package SYSTiM
:;f
KN ackag: SYSTEM is
\ S AU LRRIANIKRAARARNR AR RARE ALY & l
¥
0 * (1) Required Definitions, *
“: RARRRARANNARRNNNRRAARANSE AN SN
§
R
. type NAME is (I_80x86);
y SYSTEM NAME : constant NAHE := 1_30x86;
w
P STORAGE_UNIT : constant :: 8;
e MEMORY SIZ2E : constant := 640 * 1024;
X '
4 - Systen T ~andent Named Mitbers:
~:I MIN_INT : constant := -(2 **31);
::; MAX_INT 1 corstant iz 2%*31 - {;
: MAX DIGITS : constent := 15;
.: MAX_MANTISSA : constant := 31;
. FINE DELTA  : constant := 2#1.0#E-31;
‘l: -- for the high-resolution timer, the clock resolution is
e - 1.0 / 1024.0.
;'. TICK : constant := 1.0 / 18.2; )
N «
) -« Other System-Dependent Declarations:
T, i3
X subtype PRIORITY is INTEGER range 1 .. 10; j
D i
; -- Though declared here as access to a STRING in fact this
’ ) -- can be used anywhere an ADDRESS is required by Ada.
r N
o -~ The type ADDRESS is, in fact, implemented as an
_',' . -+ 8086/80286 segment:offset pair,
L:‘.‘ ‘
KW type ADDRESS is access STRING; !
3 ‘
y": NULL_ADDRESS: constant ADDRESS := null; (
\
W)
"
| (
(’( 0
t.' a
oy d
g :
‘3 4 Alsys PC AT Ada Compiler. Appendix F, Version 3.1
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i * (2) MACHINE TYPE CONVERSIONS *

RARACAOREAAEL - 2 AARBRIARE TG T2

PR word oweaklicaoes Lxac s Lo o 8 used on
- ADDRESS, he., “SW yi=ids the seugment . ( : 3V vields the
- offset.

In Gw opmotisss belau. 3 3YTE_Iwe @ il siwple type

iiplementad un 3-bits (for example =MRT_INTEGER), 3 WORD_ITFE is

SO 2T tew (e ccunemmied oo t4-uite L foi exaroie, IMTEGER), and

- 3 NOUBLE t0PD TYPE 94 any w'r ' tyze isplunents on
- 32-hits {for zxample, LONG_INTEGER, FLOAT, ADDRESS).

- Byte <==> M) | wisersions:

-+ Get the @3t significant byuta:
generic
type BYTE_TYPE is private;
type WORD_TYPE is private;
functicn MS8 (W: WORD_TYPE) return BYTE_TYPE;

© 2wy the least significant byte:
jeneric
type BYIE_TYPE is private;
type WORD_TYPE is nrivate;
figction LSB (W: WORD TYPE) return BYTE_TYPE:

- Compose a word from two bytes:
generic
type BYTE_TYPE is private;
type WORD_TYPE is private;
function WORD (MSB, LSB: BYTE_TYPE) raturn WORD_TYPE;

-« Word <==> Double-Word conversions:

-- Get the most significant word:
generic
type WORD_TYPE is private;
type DOUBLE_WORD_TYPE is private;
function MSW (W: DOUBLE_WORD_TYPE) return WORD_TYPE;

-+ Get the least significant word:
generic
type WORD_TYPE is private;
type DOUBLE_WORD_TYPE is private;
function LSW(W: DOUBLE_WORD_TYPE) return WORD_TYPE;
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1

; -+ Compnse @ PATA double word from two words.

5: generic Y

N type WORD_TYPE is urivate; \

4 -

B =+ The following lype miss* be a data type . J

'.: -+ (for exu. .0, LONG_INTERER): v

s fyre DATA_DOUYL WORD 15 private;

8 L STIN W E LORD (MSW, LSW: WORD _TYPE) .

o etu;n DATA _DOUBLE_NORD; d

N t

,:. -« Comrase y RF-rRENCE double wrv ' from two ward: »

R generic J
e e _[YPE s private,

% S tha folleae g type must be a refera ¢ osi2 '

“ - (for 2 pie, access o ADDRESS): t

f type <EF_DOUBLE_WORD is pi tvate; !

& function REFERENCE (SEGMENT, FFSET: WORD_TYPE} ]

"; return REF _DOUBLE_WORD; )

¢

; t

):“ -e AA T 1222120232233 22122840 424 ¢

: t

K .- * (3) OPERATIONS ON ADDRESS * )

Q: - HRNAANAAARENC AN A RS ERERRT NN :

§

W i

' - You can et an address via 'ADDRESS atirsibute or by

¢ <= instantiating the finctior RCFERENCE, above, with .

) -- appropriate types. v

1 ]

l‘ '

) -- Some addresses are used by the Compil.i, {or example, \

;: -- the display is located at the low end uf the DS segment, t

-- and addresses $S:0 through $5:128 hold ihe task control N

' -« block and other information. Writing into these areas X

) . :

Y -+ will have unpredictable results. -

:: -+ In real mode, the memory for DOS itself, including all the

;'. -+ interrupt vectors is also unprotected. Thus, any user of

Z' =~ ASSIGN_TO_ADDRESS must be extiomely careful. :

v -+ Note that no operations are defined to get the values of 9

0: -- the segment registers, but if it is necessary an h

:: -+ interfaced function can be written. 4

N

"

' generic

0 - type OBJECT is private; ‘

X function FETCH_FROM_ADDRESS (FROM: ADDRESS) return OBJECT; by

- ]

,:| generic )

:|: type OBJECT is private;

0 procedure ASSIGN_TO_ADDRESS (0BJ: OBJECT; TO: ADDRESS);

y end SYSTEM; ;

'

o i

'

‘s

. L)

" . » i3 *

'y 6 Alsys PC AT Ada Compiler, Appendix F, Version 3.1 ;
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N 4 Restrictions on Representation Clauses 1

¥

"y

N The facilities covered in Chapter 13 of the RM are provided, except for the following 1

t features: .

i : !
« Address clauses are a0t implemenied. -

Iy . . . ) . . J

N a4 Uhere is no biv inmplenteniation for any i the representation «<lauses.

) }

g 1 The Record Clause i not allowed for a derived record type. 4

X

!; .

¥ 4

Chaaga of cepresentaiion for RECORD iyvge is not implemented.

a The Enumeration Clau:: ¢ aot allewad & el ¢ is a range constraint on the v
* parent subtype.

For the length clause:

Size specification: 1'3IZE is vot implemented for types declared in a
generic unit.

Specification of storage for a task activation: TSTORAGE_SIZE is not
implemented when T is a task type.

Specification of small ior » fixcd point type: T'SMALL is resiricted to
a power of 2, and the ahsolute value of the exponent must be less than .
31

X » Machine code insertions are not implemented; use instead pragma INTER-
¥FACE to ASSEMBLER to write assembly language routines.

-
-
o

5  Conventions for Impleinentation-Generated Names 'l

The Alsys PC AT Ada Compiler may add fields to record objects and have descriptors
‘1 memory for record or array objects. These fields are not accessible to the user
ieough any implementation-generated name or attribute,

> - -

Ihe following predefined packages are reserved !0 Alsys and cannot be recompiled in
Yersion 3.1;

ALSYS_ADA_RUNTIME
ALSYS_BASIC_I0O

W "
s: . ALSYS_BASIC_DIRECT_I0 '
N ALSYS_BASIC_SEQUENTIAL_IO !
t
'
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6 Address Clauses '

This version of the Alsys PC AT Ada Compiler does not support address clauses. Sup- v
port is provided for Ada interrupt entries; please see Chapter 6 of the .“pplication De- .
ticer's Guide for details. )

-y A
- .

Res.iictions on !’nchecked Caiversions

- weckerd conversions are aliowed between any types. it is the programmar’s re-
c=ihility to determine if the desired effect is achievad

B % Input-Uutput Packages f

The RM defines the predefined input-outpui packages SEQUENTIAL 10, DIRECT_IO,
“ and TEXT_ IO, and describes how to use the facilities available within these packages. \
The RM also defines the package 10 EXCEPTIONS, which specifies the exceptions that

can ‘e raised by the predefined input-output packages. '

j In addition the RM outlines the package LOW_LEVEL_IO, which is concerned with
:' low-leve!l machine-dependent input-output, such as would possibly be used to write de-
& vice drivers or access device registers. LOW_LEVEL_IO has not been implemented. )
The use of interfaced subprograms is recommended as in alternative,

3.4 Correspondence between External Files and DOS Files

Ada input-output is defined in terms of external files. Data is read from and written to
external files. Each external file is implemented as a standard DOS file, iacluding the
use of STANDARD _INPUT and STANDARD_OUTPUT.

I'he name of an external file can be either

s the null string

s a DOS filename

s a DOS special file or device name (for example, CON and PRN) J

If the name is a null string, the associated external file is a temporary file and will cease
to exist when the program is terminated. The file will be placed in the current directory
and its name will be chosen by DOS.

N If the name is a DOS filename, the filename will be interpreted according to standard
) DOS conventions (that is, relative to the current directory). The exception
NAME__ERROR is raised if the name part of the filename has more than 8 characters X
or if the extension part has more than 3 characters.

If an existing DOS file is specified to the CREATE procedure, the contents of the file
will be deleted before writing to the file.

Alsys PC AT Ada Compiler, Appendix F, Version 3.1
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)
f
If a non-existing directory is specified in a file path name to CREATE, the directory 3
will not be created, and the exception NAME__ERROR is raised. v
o
)
*
i«  Friror Handling =
\
.2 wrvors are translated inwo Ada exceprions, as defined in the RM by package :
: W LXCEPTIONS. In particular, DEVICE £RROR *. raised in cases of diiv: not 3
\ 240 unknown media, disk full or hardware erres on the (Jdisk {such as read or .rite }
fanlt) £}
L ; fal
.6
¢4 - The FORM Parameter ‘.
4
3
; The only accepted value of the FORM parameter of the various CREATE and OPEN v
: procedures is the null string. The fucctions FORM of TEXT_IO and (any instantiation :0
: of) DIRECT_10O and SEQUENTIAL _IO always return the nuil string. USE_ERROR is )
‘ raised if a non-null FORM string is passed to any CREAT# n. OPEN procedure.
; 7
8.4  Sequential Files
" .
f
' vor sequential aceess the file is viewed as a seqnence of values that are transferred in *
. the order of iheir appearance (as produced by the program or run-time environment). 4
4 This is sometimes called a stream file in other operating systems. Each object in a se-
() quential file has the same binary representation as the Ada object in the executable pro- -
aram,
; AT
1) 3
. 5.5 Direct Files %
> "
K For direct access the file is viewed as a set of elements occupying consecutive positions :
o in a linear order. The position of an element in a direct file is specified by its index,
J which is an integer of subtype POSITIVE_COUNT. Ry
DIRECT i only allows input-cutput for constrained types. If DIRECT_ IO is in-
‘ stantiated for an unconstrained type, all calls to CREATE or OPEN will raise .
USE_ERROR. Each object in a direct file will have the same binary representation as 3
K the Ada object in the executable program. All elements within the file will have the .
% same length. ~
’ 8.6 Text Files ;
N Text files are used for the input and output of information in ASCII character form.
! Each text file is a sequence of characters grouped into lines, and lines are grouped into a
sequence of pages.
X All text file column numbers, line numbers, and page numbers are values of the subtype 'j
] POSITIVE_COUNT. o
Appendix F, Implementation-Dependent Characteristics 9 4
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Note that due to the definitions of line terminator, page terminator, and file terminator
in the RM, and the method used to mark the end of file under DOS, some ASCII files
do not represent well-formed TEXT_IO files.

A text file is buffered by the Runtime Exeiuiive vnless

a t names a device (for examp!.. "Opn or PRN),

» it is STANDARD INPUT or 3STANDARD_ OQUTPUT and has not heen
redirected.

< uot vedirected, prompts writico e STANDARD _OUTPUT with the cracadure PUT
i1l appear befare (or when) a G*T ior GET _LIME) occurs.

The funciions ND_OF_PAGE and END OF _FILE always rciurn FALSE whea the
file is a device, which includes the use of the fila CON, and STANDARD INPUT when
t is not redirected. Programs which wouid tike to check for end of file whea ihe file
may be a device should handle the exception N _ERROR instead, as in the followiiy
example:

Example

hegin
loop
- Display the prompt:
TEXT_10.PUIT (M--> W),
-~ Read tha ext lina:
TEXT_IO.GEr _LINE (COMMAND, LAST);
- Now do ~ wething with COMMAND (1 .. LAST)
end tnop,
exception
when TEXT_[0.END_ERROR =>
null;
end;

END_ERROR is raised for STANDARD INPUT when ~Z (ASCIL.SUB) is entered at
the keyboard.

8.7 Access Protection of External Files

Standard DOS does not provide any access protection for external files. In a network
environment, access protection is dependent on the network operating system.

8.8 The Need to Close a File Explicitly

The Rurtime Executive will flush all buffers and close all open files when the program is
terminated, either normally or through some exception.

10 Alsys PC AT Ada Compiler, Appendix F, Version 3.1
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However, the RM does not define what happens when a program terminates without
closing all the opened files. Thus a program which depends on this feature of the
Runtime *xecutive might have problems when ported to another system.

3.9 fivitation on ithe proceduce RESET

Al ateral file opened for input czunue be RESET for output. However, an internal
7z on2-ed for output can Le RESET for input, and :an subsequently be RESET back tn

ot

Several aternal files can be associated with the same external file 'aly if all the internal
“das are opened with mode IN_MODE. However, if a filz is opencd with mode
JUT_MODE and then changed to IN_MODE with the RESET procedure, it cannot be
vhared.

Care should be taken when performing multiple iuput-output operations on an external

file during tasking because the order of calls to the I/O primitives is unpredictable. For

exainple, two strings output by TEXT__IO.PUT_LINE in two different tasks may appear

e tae oetput file with anterleaved characters.  Syschionizavien of I/0 in cases such as
45 the user's responsibility.

itk tEXT_IO files STANDARD _INPUT and STANDARD_OUTPUT are shared by
Wi vasks of an Ada program.

't 124Y _TOSTANDARD_INPUT is not redirected, it will not block a program on in-
pri 1 tasks not waiting for input will continue running.
9  Characteristics of Numeric Types

Integer Types

~hr 2os of values for iateger types declared in package STANDARD are as follows:

SHORT _INTEGER 128 .. 127 w7 -
INTEGER -32768 .. 32767 -- 2**15 -1
LONG_INTEGER -2147483648 .. 2147483647 -- 2v*31 - 1

For the packages DIRECT_IO and TEXT_10, the range of values for types COUNT
and POSITIVE__COUNT are as follows:

COUNT 0 .. 2147483647 .- 2**31 - 1
POSITIVE COUNT 1 .. 2147483647 -- 2v%31 - 1
Appendix F, Implementation-Dependent Characteristics 11
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For the package TEXT_IO, the range of values for the type FIELD is as follows:

FIELD 0 .. 255 - 28 - 1
+ Floaiing Poiut T.ne Attributes
FLOAT LNG FLOAT '~
LInIT3 é 195
“antLSSA 21 51
EMAX B4 2, )
EPSILON 9.53674E-07 8.581/8€-16
LARGE 1.934280+25 2.57110E+61
SAFE_EMAX 125 1021
SAFE_SMALL 1.17549€-38 2.72507€-308
SAFE_LARGE 4.253538+5/¢ 2.267120+307
FIRST -3.402827+33 1.,79769E+308
LAST 3.402826+38 1.79769E+308 ]
MACHINE_RADIX 2 2 '
]
MACHINE_MANTISSA 24 53
MACHINE_EMAX 128 1024
MACHINE_EMIN -125 -1021
]
MACHINE 20UNDS true true ]
MACHINE_OVERFLOWS false false
SIZE 32 64

9.3  Attributes of Type DURATION

DURATION'DELTA 0.001
DURATION'SMALL 0.0009765625 (= 2**( 10))
DURATION ' FIRST -2097152.0 l
,
12 Alsys PC AT Ada Compiler, Appendix F, Vers.on 3.7 \
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DURAT1ON'LAST 2097151.999
¥ 0
; ‘]
¢ DURATION ‘ LARGE same as DURATION'LAST B
"
F ¥,
: . v s e '
g 10 Other Implementation -Rependent {harvacteristics ]
K, i7.1  Use of the Floating-Point Copioeannr (bud7 - 003873 \
) ]
'
s i is:s PC AT Ada Compiler generates instiuciwoas to use tie fleainz point copro- A
sy £oeall floating point oravations (but, of course, not for eperating "nvolving only ¢
weveesal ceal). '
2 Jnatily, point coprocessor, 8087 or 80287 ¢ sjuuwred for the ssecution of programs ]
: a<e arithmetic on floning point values The <pencessor is wceded if the ]
) ¥t AT_{O or FIXED _10 packages of TEX i IO are used. t
U ]
Y . . . L .
K Yoo the AT, the Runiime Executive will detect the absence of the floating )oint copro-
cessor if it is required by a program and will raise NUUMERIC _ERROR. The user is
warned to not run a floating point program ~»a an X1 without an 8087. The result of
' doing so is that the XT will wait indefinitely unti! a power on reset.
:
' #¢t v Characteristics of the Heap
’ «. HECKED _DEALLOCATION is implemenied for ail Ada access objects except ;
y acc=<s objects to tasks. Use of UNCHECKED DEALLOCATION on a task object will
> lead to unpredictable results .
" )
1 There is no management of collections (via the 'STORAGE_SIZE representation clause :
: on access type) although sma/! objects are managed more efficiently than normal heap
¥ objects. )
) 14
N All objects whose visibility is linked to a subprogram, task body, or block have their b
storage reclaimed at exit.
\ ’
ihe maximum size of the heap is limited only by available memory. User programs
¢ making use of the Protected Mode feature have a heap which includes all available
- memory below the 640K limit plus the size of the heap file which is in the extended 4
3‘ memory RAM disk. A
G - All objects created by allocators go into the heap. Also, portions of the Runtime Execu-
; tive representation of task objects, including the task stacks, are allocated in the heap.
3
o \
) ‘ !
:: 10.3 Characteristics of Tasks A
!
) A
l' The default task stack size is 1K bytes (32K bytes for the environment task), but by )
using the Binder option STACK.TASK or the SETOPT program, the size for all task
y stacks in a program may be set to a size from 1K bytes to 64K bytes. «
l L}
'd
‘0
" Appendix F, Implementation-Dependent Characteristics 13 !
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) Normal priority rules are fuilowed for preemption, where PRIORITY values are in the
: range 1 .. 10. A task with undefined priority (no pragma PRIORITY) is considered to
be lower than priority 1.

o -

“he iartimum timeable deiay is
v 1.0/18.2 seconds nn A 20 X, ar -

e
3

2 1.0/1024.0 seconds on a FC AT when the high-)csoiution timer is in effect :
throughi the TIMER = FAST spticn of the BIND command. 1

L. - e

£ ma i number of active tasks is resiviciad daly by memory usage.

S t
5_} 1L socepier of a sendezvous exectves the acuept boady code .n its own :ck. Ren- i
i dezvous with an cmpty accept body (for synchronization) does not cause a context :

switch '

The wain program waits for completion of all tasks dependent upon library packages
betore terminating.

; Abnormal completion of an aborted task takes place immediately, except when the ab-
0 normal task is the caller of an entry that is engaged in a rendezvous, or if it is in the y
3 process of activating some tasks. Any such task becomes abnormally completed as soon b

1

. 1s the 21282 in question is exited.

The message

(GLOBAL BLOCKING SITUATICN DETECTED

is printed to STANDARL: OUTPUT when the Runtime Executi.¢ detects that no further
progress is possible for uny task in the nrogram. The execution of the program is then
abandoned.

10.4 Definition of a Main Subprogram

A library unit can be used as a main subprogram if and only if it is a procedure that is
not generic and that has no formal parameters. N

DO S I RO RS

10.5 Ordering of Compilation Units

The Alsys PC AT Ada Compiler imposes no additional ordering constraints on com-
pilations beyond those required by the language. However, if a generic unit is in- N
stantiated during a compilation, its body must be compiled prior to the completion of \
that compilation.

el "o

14 Alsys PC AT Ada Compiler, Appendix F, Version 3.1
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11 Limitations

{v.t Compiler Limitations

P 2

. s The maxi - -m identifier length is 7255 ~haracters.

The waximum line length 15 255 characters.

The maximum sumber »F unique identifiers per compilation uait is 2500.

The maxuanum number =t compilation uniis i 2 hiLary is 1000,

g

o o o
-~

t1.2 ‘*fardware Related Limitations 4

.

a The maximum size of the generated code for a single compilation unit is
65535 bytes.

-

= The maximum size of a single array or record object is 65522 bytes. The
maximum size of a static record is 4096 bytes.

- e e e e et .

3,

2 The maximum size of a single stack frame is 32766 bytes, including the data
for inner package subunits "unnested” to the parent frame.

-

s The maximum amount of data w ihe global data area is 65535 bytes, in-
cluding compiler generated data that goes into the GDA (about 8 bytes per
compilation unit plus 4 bytes per extarnally visible subprogram).

T Y

The maximum amount of data in the heap is limited only by available mem-
ory.

11.3 Runtime Executive Limitations

0 m Task stacks are only allocated in low memory (that is, below 640k).
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Abhacrreal completion 14

“horted task 14

\ccess proteciion 10

Address clauses 7, 8

Allocators 13

Application Developer’'s Guide 2, 8
Array objects 7

Yovav subtype 4

Arruy type 4

ASSIGN _I'C_ADDRESS 6
Attributes of type DURATION 12

Binder 13
Bit representation clauses 7
Buffered files 10
Buffers
flushing 10

Change of representation 7
Charncteristics of tasks 13
Colleciion management 13
Coluinnt numbers 9
“ompiler limitations 15
maximnum identifier length 15
maximum {ine length 135
maximum number of compilation
units 15
maximum number of unique
identifiers 15
Constrained types
I/Oon 9
Control Z 10
COUNT 11
CREATE 8,9

Device name 8§
DEVICE_ERROR 9
DIGITS 12

Direct files 9
DIRECT_10O 8,9, 11
Disk full 9

DOS conventions 8
DOS errors 9

DOS files 8

DOS Linker 3

DOS special file 8

Index

INDEX

Drive not ready 9
DURATICN'DELTA 12
DURA VION'FIRST 12
DURATION'LARGE 13
DURATTION'LAST 13
DURATION'SMALT. i2

&vel 13

8087 13

EMAX 12

Empty accept body 14
END_ERROR 10
END_OF_FILE 10
END_OF_PAGE i0
Enumeration Clause 7

EPSILON 12
Errors
disk full 9

diive not veady 9
hardv.are 9
unknown media 9

FETCH_FROM_ADDRESS 6
FIELD 12
File closing

explicit 10
File names 8
File terminator 10
FIRST 12
Fixed point type 7
FIXED 10 13
FLOAT_IO 13
Floating point coprocessor 13
Floating point operations 13
Floating point type attributes 12
FORM parameter 9

GET 10

GET_LINE 10

GLOBAL BLOCKING SITUATION
DETECTED 14

Hardware errors 9
Hardware limitations
maximum amount of data in the
global data area 15
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maximum data in the heap 15 Maximum number of unique

) maximum size of a single array or identifiers 5
:: record object 15 Maximum size of a single array or .
B maximum size of a single stack record object 15 \
K. frame 15 _ Maximum size of a single stack N
B maximiu size of the generated frame 15 q
_ code 15 Maximum size of the generated -:nde 15
»:' s-bware related limitations 15 Microsoft Linkers 3 '
: Jdeap 13 Miniree.» timeable delay 14
¢
;: {;9) synchronization 11 NAME_EREOR 8,9
¢ IBM Macro Assembler 3 Non-blockiag i/O 11
imp!ementation generz'2d names 7/ Nurmber of aciive tasks 14
N IN_MODE 11 NUMERIC _ERROR 13 ]
W INTEGER 11 '
: Tnieger types 11 OPEN 9 t
& Inte! object module format 3 Ordering of compilation units 14 :
INFTERFACE 2,3 OUT_MODE 1| "
b INTERFACE_NAME 2,3 ,
X Interfaced subprograms 8 P'IS_ARRAY 4 '
;. Interleaved characters 11 Page numbers 9 \
N IO_EXCEPTIONS 8, 9 Page terminator 10 \
) Parameter passing 1 '
LARGE 12 PLINKS86 3 .
LAST 12 POSITIVE _COUNT 9, 11
Legal file names 8 Pragma INTERFACE 2, 3 .
: Length clause 7 Pragma INTERFACE_NAME 2, 3 N
4 Library unit 14 Pragma PRIORITY 3, 14
R Limitations 15 Pragma SUPPRESS 3 J
) Line numbers 9 Pred>fined packages 7 h
. Line terminator 10 PRIOCRITY 3, 14
N LONG_INTEGER 11 Protected mode 13 .
" LOW_LEVEL IO 8 PUT 10 X
" PUT_LINE 11 §
N Machine code insertions 7 :
N MACHINE_EMAX 12 Record Clause 7 .
MACHINE_EMIN 12 Record objects 7
K MACHINE_MANTISSA 12 Rendezvous 14
kY MACHINE_OVERFLOWS 12 RESET 11 o
b MACHINE_RADIX 12 Runtime Executive 1, 3, 10, 11, 13, 14 ]
b MACHINE_ROUNDS 12 Runtime Executive limitation 15
& Main program 14 y
Main subprogram 14 SAFE_EMAX 12
R MANTISSA 12 SAFE_LARGE 12
K Maximum amount of data in the global SAFE_SMALL 12 .
' data area 15 Sequential files 9
: Maximum data in the heap 15 SEQUENTIAL_IO 8,9 .
\ Maximum identifier length 15 SETOPT 13
Maximum line length 15 Sharing of external files 11
4 Maximum number of compilation SHORT_INTEGER 11
N units 15 SIZE 12

Alsys PC AT Ada Compiler, Appendix F, Version 3.1
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STANDARD_INPUT 8, 10, 11
STANDARD_OUTPUT 8, 10, 11, 14
'SYORAGE_SIZE 13

Stervage reclamation at exit 13

Sreeam file 9

SUTPRESS 3

Syrchronization of 1/0 11

Y EM 3

P Ay oy

OMZE T
OSMALL T
U'STORAGE SIZE 7
vash stack size 13
rack ztacks 13
Tasking issues 11
Tasks

characieristics of 13
Text file

buffered 10
Text files 9
TEXT_IO 8,9, 11, 12
TIMER - FAST 14

iIn-. aecked conversions 8
UMCHECKED_DEALLOCATION 13
“Jniversal _real 13

Jnknown media 9

{JSE_ERROR 9

Al without an 8087 13
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A APPENDIX C
H
“ TEST PARAMETERS
o s
K Cerioin tests in the ACVC make use of implementation-dependent values, ¢
N such as the maximum length of an input line and invalid file names. A X
= test +hat makes use uwf such values is identified by the wxteasion .TST .
. in 5ts file name. Actual values t» be substit«l.:d are identified by s
K Nawe ©hat begin with a dollar sign. A valu= must be substituted for ¢
¢ erach .5 these names before the test is run. The values used for this !
Y validation are given kelow.
W
"
} adik i TKANING VALUE
o\
* '
X $BIG_ . A....Al ;
K Identiiier the size of the :
f maximum input line length 254 characters i
¥, with varying last character. \
" $BIG_ID2 A....A2
i Identifier the size of the | [
iy maximum input line length 254 characters
f with varying last character. ]
[ i
, TG (D3 A....A3A....A
N Identifier the size of the [ b |
I maximum input line length 127 127 characters
g 7ith varying middle character.
t’ \
ﬁ IH1G IDY A....A4A....A
. ‘dentii.er the size of the | | |
RN maximum input line length 127 127 characters Y
h with varying middle character. :
[0 5 ‘
3BIG INT LIT 0....0298 -
An integer literal of value 298 | [
with =2nnugh leading zeroes so 252 characters ,
;ﬂ that is is the size of the :
K maximum line length.
1
)
e $BIG_REAL_LIT 0....069.0E1
L A real literal that can be | |
K either of floating- or fixed- 249 characters
RY point type, has value of 690.0,
ﬂ" and has enough leading zeroes to
Wy be the size of the maximum line
o length.
&
X _ ;
4 c-1 '
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NAME AND MEANING

$BLANKS

A sequence of blanks twenty

characters fewer than the size

of the maximum line length.

$COUNT_LAST

1n1verfal 1nteger literatl
»ue is TEXT IO.COUNT!LAST,

AMase val

SEXTENDED AsC:{I CHARS

A string liteval containing all 1S%2Q@[\1~"{)~"
characters with
5. table granhics that are not

Yoo ASCTE

12 bBasic 55 Ada character

g

FIELD L[ASY

A universal integer literal
‘hese value is TEXT_IO.FIELD'LAST

$FiLE NAME WITH BAD_ CHARS

An illegal external file name

that eith~r contains invalid
is too long if no
inv~lid characters exist.

chicacte .

3 ox

$FILE JAME WITH WILD CARD CHAR
An external file name that
either contains a wild card

character or is too long if no

wild card characters exists.

bGREATER THAN DURATION
A universal real value that lies

between DURATION'BASE'IAST and

TEST PARAMETERS

VALUE

235 blanks

2147483647

"abcdefghi jklmnopgrstuvwxyz

255

X})!@ $~&~Y

XYZ*

2_097 _151.01

DURATION'LAST if any, otherwise
any value in in the range of

DURATION.

SGREATER THAN_DURATION_BASE_ LAST

10_000_000.0

The universal real value that is
greater than DURATION'BASE'LAST,
if such a value exists.

SILLEGAL EXTERNAL FILE NAME1l

An illegal external file name.

o
n'la

.“-‘lo’irnle .o\."lt“c"x X

BAD-CHARACTER*"
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TEST PARAMETERS :

oy

NAME AND MEANING VALUE

PR

SILLEGAL EXTERNAL FILE NAME2 MUCH-TOO~LONG-NAME-FOR-~A-FILE -

An illegal external file name
- that is different from ;
N S$ILLEGAL EXTERNAL FILE NAMEL. I

N $INTEGER_FIRST ~32768 43
) The universal integer literal
a¥veassion whose value is

p T M PRYFIRST. X
H L]

SINTHG - LAST 32767 it
; Th< :i7ersal inteyer literal

expre . ...ion whnse value is
TNG RO T LAST

e

Y

PO ) Oy

) 31VSe UHeN DURATION ~-100 G00.0
" A universal real value that lies
h between DURATION'BASE'FIRST and ¢

DURATION'FIRST if any, otherwise
any va't=2 in the range of DURATION.

3LESS_THAN_DURATION BASE_ FIRST -10_000_000.0
The universal real value that is -
less than DURATION'BASE'FIRST, if }
such a value exists.

P B T Y

W $MAX DIGLTS 15
iy The universal integer literal o
whose value is the maximum digits "
supported for floating-point types.

, smai [N LEN 255 ;

K The universal integer literal )

¢ whose value is the maximum input

ﬁ line length permitted by the g
f‘ implementation. :
; $MAX_INT 2147483647

" The universal integer literal

4 whose value is SYSTEM.MAX INT.

. 'l

i SNAME LONG_LONG_INTEGER t
e - A name of a predefined numeric

type other than FLOAT, INTEGER,

L)

;. SHORT FLOAT, SHORT INTEGER,

" LONG_FLOAT, or LONG_INTEGER if

o one exists, otherwise any

4 undefined name. )
l: C-3 (
- )
e q
)
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N TEST PARAMETERS N
\ -
K NAME AND MEANING VALUE 3
’ v
’ $NEG_BASED_INT 84777777777776%

A based integer literal whose ‘
" highest order nonzero bit falls .
! in the sign bit position of the ]
¥ representation for SYSTEM.MAX INT. y
th h
L] it
. 521 ASCIL_CHAR 'UYPE (NON_NULL) o

ur enurerated type definition for :

- -

a rcharacter type whose literals

i ave the identifier NON_NULL and .
b all non ASCII characters with :
! sriniahle graphics.
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APPENDIX D

WITHDRAWN TESTS

fomy’ " w3 are withdrawn from the ACVC because ivhey do not conform tc
the &= “tandard. The following 19 tests had been withdrawn at the
“ime Gi -alidation testing for the reasons indi - -“ed. A reterence =f
2 Far: “AT-ddddd" is to an Ada Commentary.

LAV LAA: An unterminated string literal oscours ab line #2.
B3+ vsCs The reserved word "ISY" is misspelicd at line 45.

C34018A: The call of function G at line 114 is ambiguous in
the presence of implicit conversions.

C35904A: The elaboration of subtype declarations SFX3 and
SFX4 may raise NUMERIC_ ERROR instead of CONSTRAINT
ERROR as expected in the test.

B37401A: The object declarations at lines 126 through 135
follow subprogram bodies declared in the same
declarative part.

- A G W v s e
- - i

Ci1404A: The values of 'LAST and 'LENGTH are incorrect in
the if statements from line 74 to the end of the
test.

oo vk oo,

ARRPRIBL 1 and ARRPRIBL 2 are initialized with a
value of the wrong type--PRIBOOL TYPE instead of
ARRPRIBOOL TYPE~-at line 41.

C48008A: The assumption that evaluation of default initial
values occurs when an exception is raised by an
allocator is incorrect according to AI-00397.

B49006A: Object declarations at 1lines 41 and 50 are
terminated incorrectly with colons, and end case;
is missing from line 42.

B4AOl0C: The object declaration in 1line 18 follows a
subprogram body of the same declarative part.

D-1
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A WITHDRAWN TESTS Z
: . B74101B: The begin at line 9 causes a declarative part to be ;
b treated as a sequence of statements. :
; . C87B50A: The call of "/=" at line 31 requires a use clause y
N for package A. "
1 v
' . CO2005A: The "/=" for type PACK.BIG INT at line 40 1is not ’
visible without a use clause for the package PACK. {
)
, f940ACA: The assumption that allocated task (T1 will run o
‘ prior to the wsin program, and thus assign 3PYNUMB
: the value checked for by the main program, is J
. erroneous.
,' L)
‘ CALI05A. LD No wvalid elabovation order =xists for these tests.
t4 rasts)
8 ¢
A BC3204C: The body of BC3204C0 is missing. <
4
S 3
[} :
‘ ¢
, A
t ¢
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